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changes will also be noticeable in the soil and will increase in litter.






threat to the biodiversity and stability of ecosystems (soLarz	2007).







requirements,	 resistance	 to	pollution	 (kaTzur & hauBoLd-rosara 1996),	and	aes-
thetic	value	(beautiful	red	leaves	in	autumn).	current	observations	show	that	red	oak	
seedlings are able to eliminate other plants by creating dense patches in the under-
growth.
nowadays,	surveys	on	plant	invasiveness	are	focused	on	disturbances	in	circu-
lation of water and nutrients (crooks	2002;	ehrenFeLd	2003;	ashTon	et	al.	2005),	




ing to predict invasiveness (křivánek & Pyšek	2006).	nevertheless,	 the	impact	of	
invasive species on the abundance and composition of invertebrates is rarely studied 
(gerBer	et	al.	2008).
mites	inhabiting	the	soil	are	an	important	part	of	the	ecosystem,	playing	a	crucial	
role in organic matter decomposition and nutrient cycling. Participation of Oribatida 
in	the	total	number	of	soil	mites	ranges	from	60%	to	90%.	They	are	a	pivotal	element	
in the detritus food chain (LeBrun	1979)	and	can	be	used	as	indicators	of	changes	
in the environment (e.g. niedBała	1983).	using	them	as	bioindicators	provides	an	
opportunity to replenish information about the state of the soil based on plant and 
chemical	indicators.	it	is	still	unclear	what	causes	the	alien	plants	to	become	invasive,	
so monitoring of organisms performing a vital role in maintaining ecosystem balance 
is required. 
until	now,	in	Poland,	only	skuBała & mierny	(2009)	have	tested	the	condition	

























old stand with predominance of Q. robur	(70%)	were	compared,	both	located	south-






reactions of soil mites to soil parameters (e.g. nieLsen	et	al.	2008)	and	the	observation	















Analyses of mite communities were based on density of mites of each order 

























































































































































































































































































































































































































































































































soil under Q. rubra were generally lower than in the soil under Q. robur. Numbers of 





under Q. rubra were lower than in the soil under Q. robur	(Table	1).
Species	richness,	diversity,	and	evenness	indices	of	communities	were	similar	




sites was slightly higher (e.g. in litter under Q. rubra)	or	significantly	higher	(e.g.	
soil under Q. rubra)	than	the	number	of	observed	species.	The	estimates	were	higher	
when	2nd	order	jackknife	was	used	(instead	of	1st	order	jackknife)	and	ranged	then	
from	37.6	(litter	under	Q. rubra)	 to	56.0	(litter	under	Q. robur)	(Table	2).	The	in-
Table	2.	observed	and	estimated	species	richness	and	diversity	of	oribatid	mite	communities	in	the	
soil and litter under Quercus rubra and Q. robur
Parameter Quercus rubra Quercus robur
soil litter soil litter
Average number of species 7.36 13.75 7.81 12.63
Total	number	of	species	 18 36 20 30
Shannon	index	(H’) 1.613 2.725 1.844 2.548


















2	Percentage increase in relation to the observed species numbers is given in parentheses
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crease	in	relation	to	the	number	of	collected	species	varied	between	30%	(litter	under	










confirm	 the	 lack	of	 valid	differences	 in	 soil	mite	 communities	 between	 the	 forest	
stands.	The	dominant	species	in	the	soil	in	both	forest	stands	was	Microppia minus 




differ	significantly.	The	habitat	of	Q. rubra litter and the associated species are lo-
miTe	communiTieS	in	LiTTer	And	SoiL	under	The	red	oAk 117
cated	along	the	positive	values	of	axis	2,	whereas	the	index	of	the	Q. robur litter and 
associated	species	are	situated	along	the	negative	part	of	axis	2	(fig.	2).	
Two	dominant	species	were	typical	for	red	oak	litter.	Scheloribates (S.) pallidu-




feeding mainly on fungi (schneider	et	al.	2004).	The	second	dominant	species,	Suc-




reproducing parthenogenetically (ciancioLo & norTon	2006).
Chamobates (Xiphobates) voigtsi (oudemans,	 1902)	 and	 Rhinoppia subpec-
fig.	2.	correspondence	analysis	biplot	showing	positions	of	52	oribatid	species	and	4	compared	
habitats.	dominant	species:	chvoi	=	Chamobates (Xiphobates) voigtsi,	Lfal	=	Lauroppia falcata 
falcata,	mmin	=	Microppia minus minus,	onov	=	Oppiella (O.) nova nova,	rsub	=	Rhinoppia 
subpectinata,	Sacu	=	Suctobelbella (S.) acutidens acutidens,	Spal	=	Scheloribates (S.) pallidulus 
pallidulus,	Ssub	=	Suctobelbella (S.) subcornigera subcornigera
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tinata (oudemans,	 1900)	 were	 characteristic	 for	 the	 litter	 layer	 under	 the	 native	 
Q. robur.	The	former	species,	connected	with	acid	forest	soils	(weigmann 2006), is 
Palaearctic (suBías	2004),	regarded	as	a	herbo-fungivorous	grazer	(maśLak	2010).	
The	latter	species,	R. subpectinata,	is	eurytopic	(weigmann 2006), with	a	holarctic	
range	excluding	the	eastern	part	of	orient	(suBías	2004).	it	 is	also	included	in	the	
feeding guild of fungivorous grazers (zaiTsev	et	al.	2002).
Several dominant species were not associated with any of the studied habitats. 
Oppiella (O.) nova nova (oudemans,	1902)	 is	one	of	 the	most	widely	distributed	
oribatids	in	the	world,	occurring	in	various	habitats	(suBías	2004;	weigmann 2006). 
it	is	known	as	a	fungivorous	grazer	(zaiTsev	et	al.	2002)	and	characterized	by	par-
thenogenetic mode of reproduction (ciancioLo & norTon	 2006).	 Suctobelbella 
(S.) acutidens acutidens (forsslund,	1941)	 is	mainly	known	from	acid	soil	 forests	
(weigmann 2006).	 it	 is	 a	 fungivorous	 browser	 (zaiTsev	 et	 al.	 2002),	 reproducing	
parthenogenetically (ciancioLo & norTon	2006).	Lauroppia falcata falcata (Paoli,	
1908)	is	observed	in	deciduous	european	forests	(weigmann 2006).	it	belongs	to	the	










used as roadside trees (Bodył	2011).	Among	foresters	there	is	a	conviction	that	addi-
tional alien species in unprotected forest are not harmful and should remain in place. 
Some foresters believe that to increase biodiversity it may sometimes be desirable to 
supplement reforestation and afforestation with alien species (BogaTko	2010),	which	





introduction of a species to its transition into an invasive species was 131 years for 
shrubs	and	170	 for	 trees,	of	which	 for	 the	black	cherry	 (Prunus serotina ehrh.)	 a	
minimum	duration	of	29	years	was	 reported,	 and	 for	walnut	 (Juglans regia L.),	 a	
maximum	time	of	374	years	(kowarik	1995).
red	oak	was	brought	into	Poland	in	the	19th	century,	which	means	that	the	period	
from	 the	first	 introduction	 is	about	100–200	years.	how	 its	 invasiveness	has	devel-
oped?	it	should	be	noted	that	reich	et	al.	(2005)	observed	widespread	and	rapid	(within	
three	decades)	changes	in	soils	under	different	tree	species	in	an	experiment	conducted	
















the same pattern of relationships was found.
As regards the species composition of oribatid communities under the invasive 
and	native	oak,	a	lack	of	important	differences	was	noticed.	Some	remarkable	dif-
ferences	in	species	composition	were	found	only	in	the	litter	layer.	however,	despite	
differences in composition of oribatid communities in the litter under invasive and 
native	oak,	the	ecological	function	of	dominant	species	did	not	differ.	in	the	litter	un-
der Q. rubra, one of the dominant species was Scheloribates pallidulus. Chamobates 
voigtsi reached high numbers in the litter under Q. robur.	Both	species	are	known	as	
occurring	in	forests	and	belong	to	the	same	feeding	guild:	herbo-fungivorous	graz-
ers. Suctobelbella subcornigera	was	another	dominant	species	in	the	red	oak	litter,	
whereas Rhinoppia subpectinata dominates	in	the	litter	under	the	native	oak.	Both	
mite species occur in a broad range of habitats (eurytopic) and feed on similar sub-














one of the most popular hypotheses of fungicidal effect of invaders (gniazdowska 
2008)	is	not	credible	at	this	stage	of	oak	stand	development.
our	results	suggest	different	conclusions	than	those	obtained	in	an	experiment	
conducted by nicoLini & ToPP	(2005),	concerning	the	use	of	red	oak	in	restoration	
of	 lignite	opencast	mines.	They	compared	 forest	 stands	of	 red	and	native	oak	 (Q. 
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petraea)	at	the	same	age	(18	years),	planted	on	soils	of	different	fertility.	Those	au-




as	compared	 to	 slow-growing	 tree	 species.	The	depletion	 is	due	 to	 increasing	 im-







but	 the	soil	was	not	mixed	or	deposited	from	other	places	as	 it	was	in	 the	case	of	
restored land of the lignite mine.
we	considered	above	the	age	aspect	of	woody	plant	invasiveness.	A	second	im-
portant question posed by gazda	(2003)	is:	what	makes	the	environment	vulnerable	





tion of nutrients a direct consequence of the invasion of alien plants or they result 
from	disturbance	of	 the	 functioning	of	 the	 soil	 animal	communities,	 their	biology	
and	ecology,	or	they	depend	on	a	variety	of	coexisting	factors?	An	interesting	paper	
was presented by simBerLoFF & von hoLLe (1999)	who	worked	on	the	problem	of	










As postulated by crooks	(2002),	there	is	a	need	for	research	in	which	the	sites	
colonized	by	invasive	plants	are	compared	with	natural,	undisturbed	sites,	to	examine	
comprehensively	the	impact	of	specific	invaders	in	the	given	conditions	on	the	na-
























more noticeable between the stands and between both analysed levels.
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Appendix	i.	Species	list	of	oribatid	mites	and	numbers	of	major	mite	groups	recorded	
in the soil and litter under Quercus rubra and Q. robur. Numbers indicate the abso-
lute number of individuals found at each habitat
Taxon	 Q. rubra Q. robur
soil litter soil litter
Acrotritia duplicata (grandjean,	1953) 2 14 1 4
Belba (B.) patelloides (michael,	1888) - - - 1
Carabodes (C.) femoralis (nicolet,	1855) 1 2 - -
Carabodes (C.) ornatus Štorkán,	1925 - - 1 1
Cepheus cepheiformis (nicolet,	1855) - 1 - -
Ceratozetes (C.) gracilis (michael,	1884) - - 1 1
Chamobates (Xiphobates) voigtsi (oudemans,	1902)	[chvoi]	 - 4 14 35
Damaeus (D.) auritus koch,	1835 - - - 1
Eupelops subuliger (Berlese,	1916) - - - 2
Eupelops torulosus torulosus (koch,	1839) - - 1 3
Euphthiracarus (E.) cribrarius cribrarius (Berlese,	1904) - - - 1
Galumna (G.) lanceata (oudemans,	1900) - 7 1 10
Hafenrefferia gilvipes (koch,	1839) - 2 - 3
Heminothrus (Platynothrus) peltifer peltifer (koch,	1839) - 1 - 2
Hypochthonius rufulus rufulus koch,	1835 - 2 - -
Lauroppia falcata falcata (Paoli,	1908)	[Lfal] 7 34 37 31
Metabelba (M.) papillipes (nicolet,	1855) 2 11 - -
Metabelba (M.) pulverulenta (koch,	1839) - 1 1 3
Microppia minus minus (Paoli,	1908)	[mmin] 92 24 89 7
Microtritia minima (Berlese,	1904) - 1 1
Moritzoppia (M.) keilbachi (moritz,	1969) 1 12 - -
Moritzoppia (M.) unicarinata unicarinata (Paoli,	1908) 2 - -
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Nanhermannia (N.) nana (nicolet,	1855) 3 16 - -
Nothrus silvestris silvestris nicolet,	1855 - 2 2 -
Ophidiotrichus vindobonensis Piffl,	1961 1 - - -
Oppiella (O.) nova nova (oudemans,	1902)	[onov] 65 88 83 44
Pergalumna nervosa nervosa (Berlese,	1914) - 5 - -
Phthiracarus (P.) longulus (koch,	1841) - 2 1
Porobelba spinosa (Sellnick,	1920) - 2 - 1
Protoribates (P.) capucinus capucinus Berlese,	1908 - 1 - -
Punctoribates (P.) punctum (koch,	1839) - 2 - -
Quadroppia (Q.) maritalis Lions,	1982) - 1 - -
Rhinoppia obsoleta (Paoli,	1908) 2 - - -
Rhinoppia subpectinata (oudemans,	1900)	[rsub] - 2 16 15
Scheloribates (S.) pallidulus pallidulus (koch,	1841)	[Spal] 1 25 - -
Sellnickochthonius cricoides (weis-fogh,	1948) - 1 - -
Subiasella (Lalmoppia) quadrimaculata (evans,	1952) - - - 1
Suctobelba secta moritz,	1970 - 1 - -
Suctobelbella (Flagrosuctobelba) baloghi (forsslund,	1958) - 5 - -
Suctobelbella (Flagrosuctobelba) nasalis (forsslund,	1941) - 2 1 4
Suctobelbella (S.) acutidens acutidens (forsslund,	1941)	[Sacu] 5 17 8 10
Suctobelbella (S.) acutidens sarekensis (forsslund,	1941) 1 6 4 1
Suctobelbella (S.) longicuspis longicuspis jacot,	1937 - 1 - -
Suctobelbella (S.) perforata (Strenzke,	1950) 5 2 1 1
Suctobelbella (S.) prominens (moritz,	1966) - - - 1
Suctobelbella (S.) singularis (Strenzke,	1950) 1 - - -
Suctobelbella (S.) subcornigera subcornigera (forsslund,	1941)	[Ssub] 12 44 7 9
Suctobelbella (S.) subcornigera vera (moritz,	1964) - - 1 -
Suctobelbella (S.) subtrigona (oudemans,	1900) 1 8 - 1
Tectocepheus alatus Berlese,	1913 - 2 - 1
Tectocepheus minor Berlese,	1903 - - - 2
Tectocepheus velatus velatus (michael,	1880) - 1 1 -
oribatida	juveniles 30 80 28 34
Astigmata 3 348 24 57
Prostigmata 25 144 8 39
mesostigmata 20 113 31 31
Species	codes	used	in	figure	2	are	given	in	square	brackets.
